Microparticle-linked tissue factor activity and increased thrombin activity play a potential role in fibrinolysis failure in ST-segment elevation myocardial infarction.
Fibrinolysis for acute ST-segment elevation MI achieves early recanalisation of the infarct artery in approximately 60% of cases. The aim of the study was to determine whether failure to achieve recanalisation was associated with differences in haemostasis biomarkers compared to patients with successful fibrinolysis. Fourty-three patients were prospectively enrolled in a case-control study. All patients had received tenecteplase (TNK-tPA) together with aspirin (500 mg) and heparin (5,000 IU). Emergency angiography within 90 minutes of bolus TNK-tPA identified 13 TIMI 0-2 patients (cases) and 30 TIMI 3 patients (controls). Blood samples were collected before angiography to determine tissue factor activity associated with microparticles (TF-MP); soluble platelet glycoprotein V (sGPV) and thrombin-antithrombin complexes (TAT) as markers of thrombin generation; tissue plasminogen activator (endogenous tPA+ TNK-tPA), plasminogen activator inhibitor (PAI-1) and plasmin-antiplasmin complexes (PAP) as markers of plasmin generation. The baseline characteristics of the two patients' groups were similar with respect to sex, age, and risks factors. Cases differed from controls by higher TF-MP levels (1.9 [1-13] vs. 1 [0.6-1.3] pM), sGPV (67 [51-126] vs. (48 [39-72] ng/ml), p = 0.039 and TAT (10 [4-37.5] vs. 4 [2.9-7.2] ng/ml), p = 0.035. TAT correlated with TF-MP (r = 0.51, p = 0.0064) and sGPV (r = 0.51, p = 0.0018). No significant difference was observed in tPA or PAI-1 levels. PAP were lower in cases (18.83 [14.83-40.43] mug/ml) than in controls (35.83 [27.9-43.94] mug/ml), p = 0.045. In conclusion, fibrinolysis failure in AMI is characterised by a higher procoagulant state associated with TF-MP and a lower plasmin generation.